Inelastic neutron scattering studies of excitations in ' Ar solid monolayers show a large thermal broadening of the scattered intensity between T =4 and 45 K. %'e find this thermal broadening can be readily explained in terms of anharmonic interactions between the phonons in the monolayers.
I. INTRODUCTION The dynamics of atoms and molecules adsorbed on sur- faces is of great current interest. ' In this paper we evaluate the dynamic structure factor of Ar monolayers, particularly as a function of temperature. The aim is to explore the dynamics of two-dimensional (2D) solids using Ar as an example.
At low temperatures, Ar solid monolayers adsorbed on graphite form a 2D ordered triangular lattice incommensurate with the graphite substrate. ' ' At low coverage, when only a fraction x of the preferred sites on the graphite are occupied, the Ar atoms form crystallites of length L =150 A separate by gaps. For v x &0.97 and low temperature (T 510 K), the Ar nearest-neighbor (NN) spacing in these crystallites is aNN=3. 87 A. This is significantly less (10%) than the NN spacing as =4.26 A of the underlying v 3 X &3R 30' structure of the preferred graphite sites. As the coverage is increased to x =1, aNN decreases abruptly to aNN=3. 76 (2) In (1), G is the reciprocal vector needed to bring the reduced wave vector q=Q -G into the first or reduced Brillouin zone. The evaluation of S&(Q,cu) in anharmonic bulk crystals has been discussed in detail by Cowley' and Maradudin and Fein. " The evaluation of A (qA. , cu) for anharmonic monolayers using the self-consistent phonon (SCP) theory has been discussed in some detail' so that we present only a sketch here. We also included the two-phonon contribution Sz(Q, ro) to S(Q,ro) in our quoted results here. S2(Q, co) is found to be insignificant 0 for Q «3 A '. Interference ' ' between the one-and two-phonon components of S (Q, co) was neglected.
To begin we evaluate co &, the "bare" frequency of the phonon having wave vector q and branch A, , as the selfconsistent harmonic (SCH) frequency [A. =L (longitudinal) or A, = T (transverse)]. The SCH theory sums all the even anharmonic terms that appear as first-order perturbations to the quasiharmonic (QH) frequencies. These even anharmonic terms are positive and the SCH co & lie above the QH frequencies. The SCH ru z are purely real. The cubic anharmonic term is then added as a perturbation to the SCH approximation.
The 6(q k, , ro) and I (q A, , co) in (2) are the shift in the frequency and the inverse lifetime (frequency dependent), respectively, due to the cubic anharmonic term. ' ' Fig. 4 . Also the peaks positions in Fig. 4 
